Abstract

30
The production of carnivorous fish such as Atlantic salmon (Salmo salar) is dependent on the To be nutritionally attractive for commercial use, candidate alternative feedstuffs for salmon 79 feeds must have relatively high protein content (48 %-80 %, ideally higher than 60 %) with a 80 reasonable balance of essential amino acids, and have low levels of carbohydrates (e.g. fibre 81 and starch) and antinutritional factors (ANFs) (Gatlin et al., 2007 analyses and all figures were produced using the software package ggplot2.
231
RT-qPCR validation
232
Validation of microarray expression data was performed by reverse transcriptase RT-qPCR.
233
A total of six targets were analyzed, including a reference and five target features. EF1a 234 (Table 2 ) was used for normalization and was selected based on stability across the analyzed 235 treatments from a number of candidate reference genes (data not reported). The expression of 236 the target genes was normalized using the delta-delta Ct approach (Pfaffl, 2001 ). Target   237 genes for validation investigated in this study were selected based on various criteria from the 238 microarray dataset (e.g. large fold change, p value < 0.0001, 0.01 < p value < 0.05, etc.).
239
Primers for the target genes were designed using the program PerlPrimer (Marshall, 2004) with SBM feed had the highest scores followed by those fed B80. Overall, fish fed B0, B20,
261
B40 and B60 had GC and SNV scores similar to fish fed with a negative control diet ( Fig. 1 ). treatment it was evident that B80 and to a lesser extent B60 were more similar to SBM than 281 treatments with lower levels of BPC (i.e. B0, B20 and B40) ( Supplementary Fig 2) .
283
Gene Set Enrichment Analyses (GSEA)
284
To elucidate the mechanistic changes that occurred in salmon liver in response to the 3).
311
In contrast to the 1d analysis, the 2d analysis shown in Fig. 4 positive control was formulated with a higher level of FM than the remaining treatments.
378
Therefore, the results discussed herein are solely associated with properties of the plant 379 protein sources and not with a withdrawal of marine ingredients.
380
The physiological response to dietary SBM is the best characterized nutritional stress caused response in the gut due to a partially developed immune system (Sahlmann et al. 2015) .
396
Despite the response in the gut, however, a significant alteration of the hepatic transcriptome 
477
There is evidence that liver plays an important role in the immune response towards 
504
The hepatic transcriptional response of salmon to diets B60 and B80 was in several aspects 505 comparable to that observed in response to the SBM control, suggesting that high levels of 506 these two protein concentrates may induce similar detrimental effects on fish. However, three 507 major processes were identified in which salmon responded differently. These processes 508 could mirror the slower growth rate observed in B60 and B80 compared with SBM, in 509 contrast with the remaining processes that should relate to the specific response to ANFs. 
Availability of supporting data
558
The data set supporting the results of this article is available in the ArrayExpress public 559 repository with the accession number E-MTAB-2878.
561
Competing interests 562 The authors declare that they have no competing interests.
564
Authors' contributions
565
The microarray study was conceived and designed by CDS and DRT. CDS performed,
566
interpreted and evaluated all molecular and bioinformatic analyses. VC designed and 567 managed all aspects of the salmon feeding trial. BB assisted in the molecular analyses. The 
788
Hierarchical clustering (Euclidean distance) was performed on individual expression values.
789
The figure was generated using heatmap.2 (package gplots) (Warnes et al. 2013 ). 
